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(5£>K XttS*fc«O"e»0, RjB-CHs, -CH 
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(c) k b2®<o%®mmfr<oftz>Gmt&tox*>^x. 



(Stf, Xi4S*fc!40ffc«3; Rill-CHj, -CH 2 CH 3 . -CH 2 CH 2 C 
H 2 NH 2 *fc(4-CH 2 CH 2 COOH-Cfc5) 
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SJVfc^ifta^asSSWfKaWt ( r»Uife» (fugitive dye)j ) £Sfcffi1-3flaft 

srir-raz k-cbz>« crostewf*. ^v^-c-tnt^fc^ftii^n^n&w^i^ 

£S#flFft2, 10 1, 1 6 Ttwatlctt, ##?l"#l::JSttfl:£ivCig&fb* 
*ffl4#nFSf54. 0 7 7. 7 6 8#M«S*ttt, »{bttS!6»JSr0c^7 -Y VcD 



o 
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ftMAAfett, 1 9 9 1 * 1 0 M 9 H tt&aRP^fiMKfflmtUM$ 9 12 0 2 
6 5 5. 6*Wa*£0H*$*l-C^S o 
««»3fSB4 2 4 3 9 8 -A»8MMHCtt, ^Ac**^*-- if Sr&A>-Cfc£» 

it#J fc^A** t —ttlc/H ^ 5 r t Id J; o T IP A < * § t 
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XttS*fcM:CrO*>*K R^i-C^ -CH,CH 3 , -CH,CH 2 C 
H 2 NH 2 if:(i-CH 2 CH 2 COOHtfe5o ) 

LTfi, DeiiteroraycotinailEH, Hyphomycetes$H£^l1~6 (MW, ftlx.f?Fu sari urn 
, Humicola^ Tricoderraa > Myrothecium, Verticil Iubu Arthromyces, Caldariora 
yces^ Ulocladiunu Embellisia^ Cladosporiuni^/cttDreschlera^ 4#i£Fusarium 
oxysporum (DSM 2672) , Humicola insolens, Tricoderroa resiU Myrothecium 
verrucana(FO 6113K Verticillum alboatrunu Vert ic ilium 

dahlie, Arthromyces ramosus (FERM P-7754) . Caldariorayces fumago, Ulocla 
dium chartarum, Embellisia allior, Dreschlera halodes^^if b%V%> 0 

{&<Dtfr £ Ll/^BS£ LTfi, BasidiomycotinaffiPg, Basi dioroycetesffll:: Mi- 
's #I;ifc£Coprinus, Phanerochaete, CoriolusifcteTraraetes, #^Copri 
nus cinereus f. microsporus (IFO 8371) . Coprinus macrorhizus^ Phaneroch 
aete chrysosporiumC^X „ NA-12) *fc(lCoriolus versicolor (tfljxtf. PR4 
28-A) ^ftfbilSo 
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L^Kii it LTte, Zygomycotina3£P^ MycoraceaeSWlCS1-5"lis#^ 
CiJx.tfRhizopus^/hliMucor, ^HCMucor hiemalis^lf bil£o 

a>0;>» J; Lillet LT13\ ActinomycetalesE^^, MiffStreptoiny 
ces spheroides(ATTC 23965), Streptomyces thermoviolaceusOFO 12382) £ 
{ISlreptdverticillUm veriici Ilium SSP. verticillium^^lf btl%>o 

ffi£>#r*LtS»BB£ It ^Bacillus pumillus (ATCC 12905) % Bacillus stea 
rotherroophilus* Rhododbacter sphaeroides % Rhodomonas palustri* Streptoco 
ecus lactis x Pseudomonas purrocinia (ATCC 15958) „ Pseudomonas fluoresce 
ns (NRRL B-ll) £ fcttMyxococcus veriscensri^tf b'iX&o 

Gmft^**i/y—V<nm(Om&&&<&m&s B.C. Saunders 6. ±IB3UB 

Letters 1625, 173*0), Applied and Environmental Microbiology, Feb. 1985 
, pp. 273-278, Applied Microbiol. Biotechnol. 26, 1987, pp. 158-163,Biot 
echnology Letters 9(5), 1987, pp. 357-360, Nature 326, 2 April 1987, FEB 
S Letters 4270, 209(2), p. 321, 7 9, 4 8 6fWSlS, BMflft 

IMB2 0 0, 5 6 5^»f, 3£H«f*F«2 f 1 6 7, 4 2 1-»Wffl»,-» 



*H»lfgSl7 1 f 0 7 4^J^§io^U t Agric. Biol. Chem. 50(1), 1986, p. 247 

, 1 9 9 3¥ 1 2fl 2 8 l3«fT©*iftfff 5, 2 7 3, 8 9 6#W»1» (Pede 
rsen£>) ^JB«**tT*l0, ±K«rlTW«l»«>rt*f±, *<&BB^CD— «i LT# 

5-10. 5, »*U<li7. 0-10. 5. ft%&£U<tt7. 5-10. 5 

g#=fccoM^Ofc#tf>^ y ^ tfflx.tfR.E. Childs*>J;m¥.G.Bardsley, B 
iochem. J., 145, 1975, pp. 93- 1 03 {C §5*0 AB T S ffrVrfetftl ^T¥fii1"S 
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n n - ft i ^ a ^^./W^ dp > ^-if t?*> 5 <> 

6»ftt3-Kt5DNAE?!ISr*t83B»*DNA^^^^»|«fi»Lft« 
SUig-T 5 w i ^ -C# S <D V fe £> 5c 



- ^ # — ga^rj ^ A,-c 4 0 , W£<a?g£±^ * "CftSt & * * 5 #5B 

#Cl^T\ 4r, X'ttMtt, L< ^Aspergillus A 

tffiP*L< fiAspergillus oryzae* ^^Aspergillus niger <D J; 5 *&1S*1S^ 

(Kt)H-*r fcdS-Ctfto 1g±WL£.tok LTOAspergMJus COfiH/H EfcWteffB 
2 3 8, 0 2 (Novo Industries A/S ) l£f£® £ tt"C*3 9 , _blE#ff 



-7- 




&\f*fo % S**Wtt, fl»B- «f(CStreptomyces^J:I/Bacillus, &fclt.E. coli 

^^D-^y^: (Molecular Cloning: A Laboratory Manual) J , 

Cold Spring Harbor, 1 9 8 2^fcffi«$Jx:C^a <fc 3 4«#<D;*ffiteffioTff 

bt*t, T. Maniatis ±B3i;B«:*WHS*1/fcV\i 



o 

1 — 1 mM^t-CtttS r t -So Coprinus^y^*^— if £ffl^£BS 

l^te, O. 0 1—0. 25mM^H 2 0 2 Wf t<s B. pumi lus^/i^^v^— 
-tf<D£g^tCJ3:0. 1 —1 mMcDH 2 0 2 #$FJ; Ll/\> 

te, ffilxlfCoprinus 
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*as w k * zmj&mzm ^ e>n s * -e a v o * 0 

. 0 1 - 1 0 p pm/^-^itl4t5©^>^< £ t+##fiT?&5-<# 
T*£>5 0 mtf. tf-Ctt. £.jfttt£f&*5«J;tfpH6<-l 1 

-C»j£-r£w<tas-C§\ £^»»*{*TT?tt* 5 0-5 0 0 0W 

/y 5/ h/PO^/Ua- j*^*,^— -Jf^tfo, 0 0 5-0. 5%^V=z— x-c 
tep H 7 - 9 -Off ft 5 C i:^-e# 5o 
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ato Id&tfS. Shimizu, Plant Cell Physiol. , 26(7), 1985, pp. 1291-1301 <4# 
l*&*J»a:jh,fcW ^fcttB.C. Saunders p. 141 ff. irffi 

Ittt^^ ft»$l.ys/h;^*)*$0. Ol-lOOmgCOiT'ttt 

#»»JRtttt. mtf#H«F«=SU, 1 0 6, 9 9 l-g-i&JUMIU, 6 6 1,4 
5 2-g-W»» (V^-fttfeNovo Industri A/S K*ti-*4>0» ^M^<^*ft-C»jg 

t5:t^"C*, I^i: i o 1 1 t^^*SC J: o T - f ^ x 

©8»<0pHlt »*L<tt7^12, »IC7. 5 — 9. 5tft^ ac^ROp 
S8fciMfc-X?ti\ Co P rinus-</^^->i/— tf$rja^i--<tX^5o 
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o 

li>SW»0»«5R* tO«#JJB**tt, TS^xyfTv^y 
* tt 7 * 7 * -»> v{J£itt^J $r-&tp 0 




(5t*. XttS^fcfctOT'&^K R^i-CHg, -CH 2 CH 3 , "CH 2 CH 2 C 
H 2 NH 2 $f:li-CH 2 CH 2 COOHtfcS) _hlB^Dffiii^JcO$f ^ Ll/^cDfi, 

tco-efo^o woo^ii^jii, #bo. o ili%-«j5St%, »*L<**iBo. 

^^/^T^^-ffiitSfltt. lO-H-^x/fT^M^^ AldrichC 
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9 8ifclH±fig£ri§tt-1-5. 



NH4O3S 



jcq- 




SO3NH4 



ABTS [2, 2' -TvV tf^ ( 3 -ifMy^fT/ P V- 6 - 




HO3S 



4, 4' -v^T^ /-X^A-O-- 2, 2' -^y^yg 

t?**Jfflfci-6SM*»9»M (DTI) 3Rtt, pH7K*W9. 5-10. 
SSfeOTJilSl lS*<D«Sffl{cfo-5i i:^-e§:^^^A>^cDS5fe^ h ]) y**X\% 
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DTiS^iSM^ -T^^^S^fbTK^, ^;**^--tfB^ *5£tf:7 

Vkm&&Mt-j-Z>tZ\t^ DT I KttJK)5 0 /zM-fi5 0 0 m MCOi§^fL*l}?v *9 
0. 0 5 PODU/m 1 -^5 PODU/ra 1 O^/V^v'^f , &£rjfo5 

&jo. l-^iPODU-cfc^ ^^y^r^^flEit^ftatttiRjo. oi-s 

1 1S%, »*L<ttJKlO. 05-»0. 2Sfi%-C$>5o 

, 5 4fc-&«©J£ift*9 * *S#flFm3, 7 1 7, 6 3 0t!fla** 

J:t**IS»fFmWilft#-&fS-5 8 9, 1 1 6 ^W^^fci® £*LTV >£ 0 



tfcffi^:im5 0 ffafte/w^-tt, *ni#fr^3, 936, 53 
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I^So mM^^-tt. 0-5 0%, L<f45~-4 0%#*tL-CV^S. 

t«e3&»*fctt?sttiM. mtvamm, mtitktmi. &yt®&#. mmm. mmm 

li«*ro«*fcRi*«J:9Jt'R«JKv>*«, t*t>*.5 5 0-9 5 0 g/P v V* 
H(47~ 1 2. #|C7-9. 5-C-*>5<0?>W*bV\ 



«!I3!L SfcESlfc^Kanticacking agents). ^fc^tKMWl*. t <» & 5 ft&M 
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- *^?&<4^ 13 fzte^-rf}) -^-ttcotf y # ✓utf >a£ £ Ittti b 

y ^/v ^ - a^l— yvv * fc« ^ ^ ^ y £ n # y o 

6*v5o a»l*|Dj«*^0. 5li%-10ll%, »c#S 

L<f*0. 7 5M%-8IS%, «t>#iU<»ilKa%-6S*%«>»lSE-e 

;W<X- 2, 2' ->^;l/*y8Zth!J?^ 4, 4' -If*- (2-^r/v* 

i)/-4-7^yy-s-MJ7v ; y-6-f;vr^y^f^y-2, 2' - 
h y 4, 4' (2, 4-^r-y /- s - h y 

rt^-e— f/UT$y) 2' -^/U^ytZt h !) 

4' , 4* -t*^- (2, 4-i^T^y / - s - f y 7^-6 f yVT^ V) 

7f /v^y- 2 - h D 4, 4' -tr*- (2-7^1)7- 

4 - Ko^rVxW;;) — s - MJ Ti>^- 6 - 

-rwr^y) 2 r -^/v^vg^r^h y 4, 4' - tr 



J*- (4 -7i-;l/-2, 1, 3 - MJ 7/-^- 2 ^0 -*3vV<>—2 
, 2' -^^ySZthU-?^ 4, 4' -If*- (2-7-D/-4- ( 
Yv*c\/^>VT % /) - s - hy7v J y-6-^^7^/ 
) 2' HP #±0*2- 

- (->-^h-l r , 2',4, 5)~1, 2, 3-b i JTS—/\'-2" 

IM^t<li8Sl%-2 5iS%, «tAT*U< ttl 2fI%-2 011% 
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T$>5o wO®(D»aiftft-&»<Z>«tt. 1 5 8 6 7 6 9**3it/SB2 

1 4 3 2 3 l*WjW»^M***lTl3 9. ^tlb<0'bmt(prille4)J&m^<»B 

assttffltt, ia*»i*ai«*^o. 5it%-ioti%, ncMfttcttis 
1 5 — ^ott«j*^», > y a - >*s j: v y * - > y - ^m^KVt^t * 



y vfbL*:) #£r, »?i^»5 oo-»2 0 0, oooco^S 

(OS^fvu^y — is&ttk. v-y — ^SS->^ WtUfc*>9 ^coffifiit^^ 1 

tl/^^y =— :H4fii&Wffl5jfflWU Bartollota^cO^ll^^S, 9 3 3, 
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n 2 8 BizAmztitcYjymmtthmDTos 2, 6 4 6, 1 2 6 ^mm^\c 

&U±. Dow Corning ^bM^Ht^S V n V /Va tK !) -*-<DKC 

-544-Cfo^) 0 

±lB©jB*&»WJH«*. ii*f«fl*»0. 0 0 11i%-2li%, #*L<tt: 
0. 0 lffiS:%-lmfi%^^Sft■r•fflv^bt^^o ^ftfeofiteftHajoStefiv 

t h y * ^ ^o»»tt^«*»*atfi-c 20-C24 smm mm? ? * * 

S-tirS^feWt. ±8E<OBartolotta&, *@4$fFI£ 3 , 9 3 3, 6 7 2 



ooo-ioooo, mzmmaz2 ooo-sooo, sta* l< m*>4 o 

0 0~Cfc£ t^*Cfc6o rllfctt* 0. 2 0li%-5li%, Ei^ff*L<tt 
0. 2 51196-2. 5fiS%^»iS-efflV>bH^o rttfc<^^ y -v— *5 £tf_L 

**»»4, 1 1 6, 8 8 5^^4, 7 1 1, 7 3 0 ±tfc&»* 
^IR««pfflPWR*0 2 7 2 0 3 3-?-Wtt8tcM*$;KTV^o EP-A-0 2 
7 2 0 3 3-&W«eStciJ:5»^»*L,v^/Ky T*:Sr*-r6o 
V (CH 3 (PEG) 4S ) 0.75 (P OH) 0 2S [T-PO) 2 . 8 (T-PEG) 0 . „ 

1 T (PO-H) Q 2S ( (PEG) 43 CH 3 ) 0 _ 7B PEG«:- (OC 2 H 
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4 ) O--e*>0, POtt (OC 3 H 0 O) -CfcO, Ttt (pcOC 6 H 4 CO) -efe 

60 ) 

n ^ >- v?^-— /i-co^E- J ^7.7- yw^ b £ £ 5 ft ft© sK y * yvw T # 



2 - /t-to^e / ^--^T/i-frb^ ttfx$ , ^ot r^-(ciij rlxkco*!^ 

^fi^3, 0 0 0m ^y^^^/u*3j;Ui^:tu^coSliit^ s EP 
A 3 1 1 3 4 2 ^^SKlf2*c£iX"€V^ 0 

Ji^^ftjClte 5000 — 20000, if ^ L<^ 1 0000—1 5 00 

oo^ye^/utfpy k^j: p^fc^ffio^y ^-^t>. a^xsf<£>*i& 
^y-N, n' -n*^?m (edds) ^tcn^oiy^x v&m. r/^y± 

i/VA1&X+&Z> 0 EDDScO^^i * LV^T |> y ITIi, Na 

2 EDDSio e tU^Na 4 EDDS^(f ^n^5o E D D S <Dr (7) J; 9 Lt^ 
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o 

ffltt. j«l*fciit«©l"eJ!)otbJ:v\ &»gfctt»Jtt* gb-a-1, 4 0 
0, 8 9 8^iSi:ffl7T^nt^6^^ ^ ^-f htt.±lc:J:omT^n5o £ 

jWf*Llf\ «*ft«S±©fllHt, *I»?PS.l, 4 00, 8 9 8 ^WSffiSiCfd$fc 

stress, ^t^y u^>r h*s±tt, c<oa»fcit<fflv^ii-c^5o fess 

^hWhttit, *B«ff«5, 0 1 9, 2 9 2IMMII*WE*S*vCv* 



5 1 4 2 7 6fnMf^J:VE P-B-0 0 1 1 3 4 0 ^iSir^^ntt^ 

6*^*tt«)fll=r5^j»*rf&H* -tn&t^ey ci 2-ci4f(sr^^ 

!>Al^i|a^bt{iEP-B-0 0 2 6 5 2 7 »M3KB»*5 it/E P - B - O 
0 2 6 5 2 8-S-W»l#tCPH*Sixr*3P. v^-^T^ KttEP-B-0 2 4 2 

9 i 9%mmm\z.m7F2tix^z> 0 

Itl^s EP-A-0 2 9 9 5 7 5^:}o£tf 0 3 13 1 

4 6^•M»Si-BB^$^^Tv^-SJ:5l-^ J f•S^*tJ3 oo, o ooo^f/KU 

5 4#»*ift*3UcSi|tt, 0. 5fifi%~5fiS%, i#»lii%-3li%w 

>-ttW\±o. HI%-21S%, ii^o. I5li%-1. sm-&%(DWki& 
-rtRJDSixa. ^#**«:iS« f"±a^t#J<o«S^ Lfc S»#fc: »*li S ft £ as 
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;U\ »* L< tt6 5 0 — 9 5 0 g/9 ? hA'Sr^ftrf 5 - fc £) . rcod: 5 
Hf±7~ 1 2, 4*M7~ 1 0. 5"C4>S<0ri*£f*Ll\, 
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mmwi mmM2 mmma 

10. 5 10. 3 8. 6 

2. 6 



C 14-1 5 7;MFJUJUl>**-h 6.7 6.6 

CH-15. AEO. 3 S 1.9 1.9 

C 12-15 AE 3 S - - 0. 2 

Neodol C 12-13 Tfr^-JVx. h (9) 0.5 0.5 

Neodol C 14-15 T^n-;Ux h (7) - 5.0 

^D~T^3-;l/i h^-VU- h (11) - " 1-3 

-eytyJY 25.4 26.3 27.2 

Na2C 0 3 - 26.0 10.7 

NaHC03 - 7.0 

^x>KNa - " 10.0 

?^>m 15-- 

>W8fcNa 0.6 0. 6 2.0 

Na2S 0 4 23.3 5.0 

-fUT-7-M 0.8 0.3 1.6 

ijs<c— 1£ - o. 3 0. 3 

CMC - " 0.4 

#»J7*y;HM* 3.1 3.2 

U;Hfc-vI/>r >13#'J7- - . - 4.6 

PEG4 0 0 0 1.5 1.7 

ii*->®E^— TKfU^I 1.0 1.0 0.5 

<Ol7t-**y?~ tf 1 0..5 0.5 0.3 

|J-7*y ^7^>"/o t°t>^ (PPT) 0.1 0.1 0.1 

H2 0s -eoffe 

1 Cop i i au s 
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